The impact of sialic acids on the pharmacokinetics of a PEGylated erythropoietin.
Erythropoietin (EPO) is an important molecule in the erythropoiesis and various forms of EPO have been marketed in managing anemia in humans. Long acting EPOs for less frequent dosing have been generated either by increasing the number of glycosylation sites of the EPO molecule or by linking it to a polyethylene glycol (PEG). We have generated recombinant human EPO (rhEPO) using glycoengineered Pichia pastoris strains and evaluated the pharmacokinetics (PK) in rats of this molecule linked to a 40 kDa PEG (PEGylated rhEPO), in relation to its glycosylation patterns. As expected, the PEGylated rhEPO exhibited a significant improvement in half-life of serum when compared with the non-PEGylated version. Interestingly, the PK properties of the PEGylated rhEPO molecule were also significantly influenced by the glycosylation profile. Specifically, PEGylated rhEPO with a significantly higher sialic acid content in the biantennary structure (high A2) exhibited lower systemic clearance and higher systemic exposure than those with a lower sialic acid content (low A2) following either intravenous or subcutaneous administrations. These results suggest that A2 content may be one of the important criteria for release in manufacturing PEGylated rhEPO to ensure consistent PK.